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4-AMINO-5,6-SUBSTITUTED THIOPHENO [2, 
3-D] PYRIMIDINES, PHARMACEUTICAL 
COMPOSITIONS CONTAINING THE SAME, 
AND THEIR USE IN THE TREATMENT OR 

PREVENTION OF PDE7B-MEDIATED 
DISEASES AND CONDITIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of US. Appli 
cation Ser. No. 60/287,629, ?led Apr. 30, 2001, Which is 
hereby incorporated herein in its entirety. 

FIELD OF THE INVENTION 

The invention relates to 4-amino-5,6-substituted 
thiopheno [2,3-d] pyrimidines, pharmaceutical composi 
tions containing the same and their use to treat or prevent 
diseases and conditions mediated by the phosphodiesterase 
enzyme 75 (PDE7B). Diseases and conditions mediated by 
PDE7B include osteoporosis, osteopenia and asthma. The 
invention also relates to processes for preparing 4-amino-5, 
6-substituted thiopheno[2,3-d] pyrimidines and processes 
for preparing compositions containing the same. 

BACKGROUND 

Cyclic nucleotide phosphodiesterases (PDEs) shoW speci 
?city for purine cyclic nucleotide substrates and catalyZe 
cyclic AMP (cAMP) and cyclic GMP (cGMP) hydrolysis 
(Thompson, W. J. (1991) Pharma. Ther. 51:13—33). Cyclic 
nucleotide phosphodiesterases regulate the steady-state lev 
els of cAMP and cGMP and modulate both the amplitude 
and duration of cyclic nucleotide signal. These cyclic nucle 
otides are important second messengers in many physiologi 
cal processes, including regulation of vascular resistance, 
cardiac output, visceral motility, immune response, 
in?ammation, neuroplasticity, vision, and reproduction 
(Hetman, J. M. (2000) Proc. Nat. Acad. Sci. 97: 472—476). 
At least ten different but homologous PDE gene families are 
currently knoWn to exist in mammalian tissues (Sasaki, T. et 
al. (2000) Biochem. Biophys. Res. Comm. 271(3):575—583). 
Most families contain distinct genes, many of Which are 
expressed in different tissues as functionally unique alter 
native splice variants. (Beavo (1995) Physiological Reviews 
75:725—748 and US. Pat. No. 5,798,246). 

All cyclic nucleotide phosphodiesterases contain a core of 
about 270 conserved amino acids in the COOH-terminal half 
of the protein thought to be the catalytic domain of the 
enZyme. Aconserved motif of the sequence HDXXHXX has 
been identi?ed in the catalytic domain of all cyclic nucle 
otide phosphodiesterases isolated to date. The cyclic nucle 
otide phosphodiesterases Within each family display about 
65% amino acid homology and the similarity drops to less 
than 40% When compared betWeen different families With 
most of the similarity occurring in the catalytic domains. 

Most cyclic nucleotide phosphodiesterase genes have 
more than one alternatively spliced mRNA transcribed from 
them and in many cases the alternative splicing appears to be 
highly tissue speci?c, providing a mechanism for selective 
expression of different cyclic nucleotide phosphodiesterases 
(Beavo supra). Cell-type-speci?c expression suggests that 
the different isoZymes are likely to have different cell-type 
speci?c properties. 

Type 1 cyclic nucleotide phosphodiesterases are Ca 
calmodulin dependent, are reported to contain three different 
genes, each of Which appears to have at least tWo different 
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2 
splice variants, and have been found in the lung, heart and 
brain. Some of the calmodulin-dependent phosphodi 
esterases are regulated in vitro by phosphorylation/ 
dephosphorylation events. The effect of phosphorylation is 
to decrease the af?nity of the enZyme for calmodulin, Which 
decreases phosphodiesterase activity, thereby increasing the 
steady state level of cAMP. Type 2 cyclic nucleotide phos 
phodiesterases are cGMP stimulated, are localiZed in the 
brain and are thought to mediate the effects of cAMP on 
catecholamine secretion. Type 3 cyclic nucleotide phos 
phodiesterases are cGMP-inhibited, have a high speci?city 
for cAMP as a substrate, and are one of the major phos 
phodiesterase isoZymes present in vascular smooth muscle 
and play a role in cardiac function. One isoZyme of type 3 
is regulated by one or more insulin-dependent kinases. 

Type 4 cyclic nucleotide phosphodiesterases are the pre 
dominant isoenZyme in most in?ammatory cells, With some 
of the members being activated by cAMP-dependent phos 
phorylation. Type 5 cyclic nucleotide phosphodiesterases 
have traditionally been thought of as regulators of cGMP 
function but may also affect cAMP function. High levels of 
type 5 cyclic nucleotide phosphodiesterases are found in 
most smooth muscle preparations, platelets and kidney. Type 
6 cyclic nucleotide phosphodiesterase family members play 
a role in vision and are regulated by light and cGMP. 
PDE7A2, a Type 7 cyclic nucleotide phosphodiesterase 

family member, is found in high concentrations in skeletal 
muscle. Work using mouse tissue has shoWn that PDE7A2 is 
found in high concentrations in skeletal muscle, folloWed by 
spleen. LoWer levels Were found in brain, heart, kidney, 
lung, and uterus (Han, P. et al. (1997) J. Biol. Chem. 
272:16152—16157). A member of the type 7 cyclic nucle 
otide phosphodiesterases identi?ed as PDE7B has been 
cloned (Hetman, supra). In the mouse, PDE7B has been 
found in high concentrations in pancreas folloWed by brain, 
heart, skeletal muscle, eye, thyroid, ovary, testis, submaxil 
lary gland, epididymus, and liver. PDE7B has been identi?ed 
as a cAMP-speci?c PDE (Hetman, supra). A human PDE7B 
cDNAWas cloned by Sasaki et al. and a dot blot analysis Was 
made to determine the expression pattern of PDE7B in 
human tissues. Human PDE7B transcripts Were particularly 
abundant in the putamen and caudate nucleus. Sasaki et al. 
reported the effects of various PDE inhibitors on recombi 
nant human PDE7B. The human PDE7B gene is thought to 
be localiZed at chromosome 6q23—24. The EPM2A gene, 
Which is related to progressive myoclonus epilepsy, is 
located at 6q24, making it possible that PDE7B and its gene 
is linked to epilepsy (Sasaki et al., supra). Gardner et al. 
((2000) Biochem. Biophys. Res. Comm. 272:186—192) also 
identi?ed and characteriZed human PDE7B. Gardner et al. 
reported that mRNA for human PDE7B Was most highly 
expressed in caudate nucleus, putamen, and occipital lobe of 
the brain, heart, liver, ovary, pituitary gland, kidney, small 
intestine, and thymus. Aphylogenetic alignment of the 230 
amino acid catalytic domain of PDE7B (amino acids 
172—420) With representatives of other PDEs shoWed that 
PDE7B has the highest homology to and clusters With 
PDE7A (70% identity). Gardner et al. also studied the effects 
of a variety of standard PDE inhibitors on PDE7B. 
A listing of cyclic nucleotide phosphodiesterase families 

1—7, their localiZation and physiological role is given in 
Beavo supra. A Type 8 family is reported in US. Pat. No. 
5,798,246. 
Many functions of the immune and in?ammatory 

responses are inhibited by agents that increase intracellular 
levels of cAMP (Verghese (1995) Mol. Pharmacol. 
47:1164—1171) While the metabolism of cGMP is involved 
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in smooth muscle, lung and brain cell function (Thompson 
W. (1991) Pharma. Ther. 51:13—33). A variety of diseases 
have been attributed to increased cyclic nucleotide phos 
phodiesterase activity Which results in decreased levels of 
cyclic nucleotides. For example, one form of diabetes insipi 
dus in the mouse has been associated With increased phos 
phodiesterase Family 4 activity and an increase in low-Km 
cAMP phosphodiesterase activity has been reported in leu 
kocytes of atopic patients. Defects in cyclic nucleotide 
phosphodiesterases have also been associated With retinal 
disease. Retinal degeneration in the rd mouse, human auto 
somal recessive retinitis pigmentosa, and rod/cone dysplasia 
1 in Irish setter dogs have been attributed to mutations in the 
Family 6 phosphodiesterase, gene B. Family 3 phosphodi 
esterase has been associated With cardiac disease. 
Many inhibitors of different cyclic nucleotide phosphodi 

esterases have been identi?ed and some have undergone 
clinical evaluation. For eXample, Family 3 phosphodi 
esterase inhibitors are being developed as antithrombotic 
agents, as antihypertensive agents and as cardiotonic agents 
useful in the treatment of congestive heart failure. Rolipram, 
a Family 4 phosphodiesterase inhibitor, has been used in the 
treatment of depression and other inhibitors of Family 4 
phosphodiesterase are undergoing evaluation as anti 
in?ammatory agents. Rolipram has also been shoWn to 
inhibit lipopolysaccharide (LPS) induced TNF-alpha Which 
has been shoWn to enhance HIV-1 replication in vitro. 
Therefore, rolipram may inhibit HIV-1 replication (Angel et 
al. (1995) AIDS 9:1137—44). Additionally, based on its 
ability to suppress the production of TNF alpha and beta and 
interferon gamma, rolipram has been shoWn to be effective 
in the treatment of encephalomyelitis, the experimental 
animal model for multiple sclerosis (Sommer et al. (1995) 
Nat. Med. 1:244—248) and may be effective in the treatment 
of tardive dyskinesia (Sasaki et al. (1995) Eur J. Pharmacol. 
282:72—76). 

There are also nonspeci?c phosphodiesterase inhibitors 
such as theophylline, used in the treatment of bronchial 
asthma and other respiratory diseases, and pentoXifylline, 
used in the treatment of intermittent claudication and 
diabetes-induced peripheral vascular disease. Theophylline 
is thought to act on airWay smooth muscle function as Well 
as in an anti-in?ammatory or immunomodulatory capacity 
in the treatment of respiratory diseases (Banner et al. (1995) 
Eur Respir J 8:996—1000) Where it is thought to act by 
inhibiting both cyclic nucleotide phosphodiesterase cAMP 
and cGMP hydrolysis (Banner et al. (1995) Monala'i Arch. 
ChestDis. 50:286—292). PentoXifylline, also knoWn to block 
TNF-alpha production, may inhibit HIV-1 replication 
(Angel et al. supra). Thiopyrimidine derivatives substituted 
at position 2 of the pyrimidine ring have been taught as 
inhibitors of cGMP or thromboXane A2 (TXAZ), Which is 
knoWn to induce platelet aggregation and to contract smooth 
muscle (US. Pat. No. 5,869,486). Alist of cyclic nucleotide 
phosphodiesterase inhibitors is given in Beavo supra. 

Cyclic nucleotide phosphodiesterases have also been 
reported to affect cellular proliferation of a variety of cell 
types and have been implicated in the treatment of various 
cancers. Bang et al. ((1994) Proc. Natl. Acad. Sci. USA 
91:5330—5334) reported that the prostate carcinoma cell 
lines DU 145 and LNCaP Were groWth-inhibited by delivery 
of cAMP derivatives and phosphodiesterase inhibitors and 
observed a permanent conversion in phenotype from epi 
thelial to neuronal morphology; Matousovic et al. ((1995) J. 
Clin. Invest. 96:401—410) suggest that cyclic nucleotide 
phosphodiesterase isoZyme inhibitors have the potential to 
regulate mesangial cell proliferation; J oulain et al. ((1995) J. 
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4 
Mediat. Cell Signal 11:63—79) reports that cyclic nucleotide 
phosphodiesterase has been shoWn to be an important target 
involved in the control of lymphocyte proliferation; and 
Deonarain et al. ((1994) Brit. J. Cancer 70:786—94) suggest 
a tumor targeting approach to cancer treatment that involves 
intracellular delivery of phosphodiesterases to particular 
cellular compartments, resulting in cell death. 

Accordingly, compounds that interact With cyclic nucle 
otide phosphodiesterases may provide treatments for various 
diseases and conditions caused by errors in regulation of 
cyclic nucleotide phosphodiesterase mediated processes. 
The present invention advances the state of the art by 
providing such compounds. 

SUMMARY OF THE INVENTION 

The invention provides compounds that inhibit the activ 
ity of PDE7B, particularly 4-amino-5,6-substituted 
thiopheno [2,3-d] pyrimidines. The invention further pro 
vides pharmaceutical compositions containing such com 
pounds and processes for preparing such compounds and 
compositions. Finally, the invention provides for methods of 
treating a mammal for diseases or conditions caused by 
PDE7B-mediated processes by administering to the mammal 
an effective amount of a compound that inhibits the activity 
of PDE7B, particularly 4-amino-5,6-substituted thiopheno 
[2,3-d] pyrimidines. 
The invention relates to compounds of the formulas I—IV. 

The invention includes a compound according to formula I: 

(I) 
NRlR2 

R3 / I \ N 

5 ,2 
wherein 

R1 and R2 are independently selected from the group 
consisting of 

hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
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level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and R4—R5, 

or R1 and R2 combine to form, together With the nitrogen 
atom to Which they are attached, a 5—7 membered saturated 
ring Which may contain 1—2 additional heteroatoms selected 
from the group consisting of NH, NR8, S and O, or combine 
to form, together With the nitrogen atom to Which they are 
attached, a 5—7 membered unsaturated ring Which may 
contain 1—2 additional heteroatoms selected from the group 
consisting of N, S and O, 

Wherein said saturated or unsaturated ring may be 
substituted With 1—2 substituents selected from the 
group consisting of OH, alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
selected from NH, S and O, halogen, haloalkyl of 
1—2 carbon atoms and a number of halogen atoms up 
to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 

R3 is selected from the group consisting of NH, NRll, S, 
S(=O)2, and O; With the proviso that R3 is not NH 
When both R1 and R2 are methyl; With the further 
proviso that R1 is not butyl, phenyl, or benZyl When R2 
is hydrogen and R3 is S or O; 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from 
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NH, S and O, and 

With the proviso that R5 is not OH, thioXy, alkoXy or 
N—R6—R7 When R4 is C(=O)O—, and With the 
further proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

R6 and R7 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
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carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 

8 
Wherein 
R1 and R2 are independently selected from the group 

consisting of 
hydrogen, 

4—11 carbon atoms and 1—2 heteroatoms selected 5 alkyl of 1_8 Carbon atoms> 
from N, S and O; alkenyl of 2—8 carbon atoms, 

R11 is benZyl Which may be substituted With alkyl of alkynyl of 2_8 Carbon atoms’ 
cycloalkyl of 3—7 carbon atoms, 

1—6 carbon atoms, alkenyl of 2—6 carbon atoms, h _ _ _ eterocycloalkyl of 2 6 carbon atoms and 1 2 heteroa 
1a‘lkylnsyl of 2—6 carbon atoms, halogen, and 10 toms Selected from NH, S and O, 

R_ _R ; _ 11 _ _ aryl of 6—12 carbon atoms, Which may be substituted 
With. the proviso that When R is benZyl substituted With alkyl of 1_6 Carbon atoms, alkenyl of 2_6 

Wlth methyl or halogem then R1 and R2 are not both carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
methyl or if R1 is hydrogen, then R215 not alkenyl of of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
3 Carbon atoms or methyl, 15 carbon atoms and a number of halogen atoms up to 

With the further proviso that When R11 is benZyl sub- the perhalo level, haloalkoxy of 1_6 Carbon atoms 
stituted With t-butyl alkyl, and R1 is hydrogen or and a number of halogen atoms up to the perhalo 
methyl, then R2 is not methyl; level, aryl of 6—12 carbon atoms or heteroaryl of 

R1215 Selected from 4—11 carbon atoms and 1—2 heteroatoms selected 
alkyl of 1—8 carbon atoms, 20 from N S and Q 

alkenyl of 2_8 Carbon atoms, and heter1oary(l1 of 4—1I\1I csarboingtontlls and 1—2) hetebroatomg 
_ _ se ecte rom , an , W 1c may e su st1tute 

lgufynyl Ofz 8 Carbon atoms’ With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
R 15 Selected from carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 

cycloalkyl of 3_7 Carbon atoms’ 25 of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- Carbon atoms and a number of halogen atoms up to 

toms Selected from NH S and Q the perhalo level, haloalkoXy of 1—6 carbon atoms 
aryl of 6—12 carbon atoms, Which may be substituted and a number of halogen atoms up to the perhalo 

With alkyl 0f 1—6 Carbon atoms, alkenyl 0f 2—6 level, aryl of 6—12 carbon atoms or heteroaryl of 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 30 4—11 carbon atoms and 1—2 heteroatoms selected 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 from N, S and O, and 
carbon atoms and a number of halogen atoms up to R4—R5, 
the perhalo level, haloalkoXy of 1—6 carbon atoms or R1 and R2 combine to form, together With the nitrogen 
and a number of halogen atoms up to the perhalo atom to Which they are attached, a 5—7 membered 
level, aryl of 6—12 carbon atoms or heteroaryl of 35 saturated ring Which may contain 1—2 additional het 
4—11 carbon atoms and 1—2 heteroatoms selected eroatoms selected from the group consisting of NH, 
from N, S and O, and NR8, S and O, or combine to form, together With the 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms nitrogen atom to Which they are attached, a 5—7 mem 
selected from N, S and O, which may be substituted bered unsaturated ring Which may contain 1—2 addi 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 40 tional heteroatoms selected from the group consisting 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy of N, S and O, 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 Wherein said saturated or unsaturated ring may be 
carbon atoms and a number of halogen atoms up to substituted With 1—2 substituents selected from the 
the perhalo level, haloalkoXy of 1—6 carbon atoms group consisting of OH, alkyl of 1—6 carbon atoms, 
and a number of halogen atoms up to the perhalo 45 alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
level, aryl of 6—12 carbon atoms or heteroaryl of atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
4—11 carbon atoms and 1—2 heteroatoms selected coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
from N, S and O; selected from NH, S and O, halogen, haloalkyl of 

or R1 and R2 combine to form, together With the 1—2 carbon atoms and a number of halogen atoms up 
nitrogen atom to Which they are attached, a 5—7 50 to the perhalo level, alkoXy of 1—6 carbon atoms, 
membered saturated ring or a 8—10 membered bicy- haloalkoXy of 1—6 carbon atoms and a number of 
clic saturated ring; halogen atoms up to the perhalo level, and R9—R1O; 

R14 is alkyl of 1_3 Carbon atoms; R3 is selected from the group consisting of: 
R15 is cylcoalkyl of 3—7 carbon atoms; hydrogen’ 

. 55 alkyl of 1—8 carbon atoms, 
and pharmaceutically acceptable salts thereof. lken 1 of 2_8 Carbon atoms 

The invention also includes a compound according to for- a y ’ 
_ alkynyl of 2—8 carbon atoms, 

mula 11' cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

NRlRZ (H) 60 toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

R3_ \ With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
/ I N carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 

J of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
5 N/ 65 carbon atoms and a number of halogen atoms up to 

the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
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level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), 
S(=O)2, and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from 
NH, S and O, and 

With the proviso that R5 is not OH, thioXy, alkoXy or 
N—R6—R7 When R4 is C(=O)O—, and With the 
further proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

R6 and R7 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 

15 

25 

40 

45 

55 

65 

10 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R11 is benZyl Which may be substituted With 
alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, 
alkynyl of 2—6 carbon atoms, 
halogen, and 
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R12 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

12 
alkynyl of 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

R13 is Selected from 5 toms selected from NH, S and O, 
cycloalkyl of 3_7 Carbon atoms, aryl of 6—12 carbon atoms, Which may be substituted 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- Wnn alkyl of 1_6 Carbon atoms, alkenyl of 2—6 

toms Selected from NH, 5 and 0, carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
aryl of 6—12 carbon atoms, Which may be substituted of 1_6 Carbon atoms> halogem haloalkyl of 1_6 

With alkyl of 1_6 Carbon atoms, alkenyl of 2_6 10 carbon atoms and a number of halogen atoms up to 
Carbon atoms, alkynyl of 2_6 Carbon atoms, alkoxy the perhalo level, haloalkoXy of 1—6 carbon atoms 
of 1_6 Carbon atoms, halogen, haloalkyl of 1_6 and a number of halogen atoms up to the perhalo 
carbon atoms and a number of halogen atoms up to 1eVe1> aryl of 6_12 Carbon atoms or heteroaryl of 
the perhalo level, haloalkoxy of 1_6 Carbon atoms 4—11 carbon atoms and 1—2 heteroatoms selected 
and a number of halogen atoms up to the perhalo 15 from N S and Q 
level, aryl of 6_12 Carbon atoms or heteroaryl of heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
4—11 carbon atoms and 1—2 heteroatoms selected Selected from N S and 0’ Which may be Substituted 
from N, S and O, and With alkyl of 1—6 carbon atoms, alkenyl of 2—6 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms Carbon at0InS> alkynyl of 2—6 Carbon at0InS> alkOXY 
selected from N, S and O, Which may be substituted 20 of 1_6 Carbon at0InS> halogen, naloalkyl of 1—6 
With alkyl of 1_6 Carbon atoms, alkenyl of 2_6 carbon atoms and a number of halogen atoms up to 
Carbon atoms, alkynyl of 2_6 Carbon atoms, alkoxy the perhalo level, haloalkoXy of 1—6 carbon atoms 
of 1_6 Carbon atoms, halogen, haloalkyl of 1_6 and a number of halogen atoms up to the perhalo 
carbon atoms and a number of halogen atoms up to 1eVe1> aryl of 6_12 Carbon atoms or heteroaryl of 
the perhalo level, haloalkoxy of 1_6 Carbon atoms 25 4—11 carbon atoms and 1—2 heteroatoms selected 
and a number of halogen atoms up to the perhalo 4frOI5n N S and Q and 
level, aryl of 6—12 carbon atoms or heteroaryl of R _R > 
4_11 Carbon atoms and 1_2 heteroatoms Selected or R1 and R2 combine to form, together With the nitrogen 
from N, S and O; atom to Which they are attached, a 5—7 membered saturated 

14 - _ 30 rin Which ma contain 1—2 additional heteroatoms selected 
R15 is alkyl of 1_3 Carbon atoms’ frofn the groupyconsisting of NH, NR8, S and O, or combine 
R is cylcoalkyl of 3—7 carbon atoms; to form to th -th th -t t t h- h th _ _ 3 _ , ge er W1 e n1 rogen a om o W 1c ey are 

Wlth the provlso that When R 15 hydrogem attached, a 5—7 membered unsaturated ring Which may 
R1 and R2 are independently Selected from the group contain 1—2 additional heteroatoms selected from the group 

Consisting of 35 consisting of N, S and O, 
hydrogen, with the further Proviso that R1 and R2 are Wherein said saturated or unsaturated ring may be 

not both hydrogen, alkyl of 1—8 Carbon at0InS> Wnn substituted With 1—2 substituents selected from the 
the further proviso that R1 and R2 are not both ethyl, group Consisting of OH, alkyl of 1_6 Carbon atoms, 

alkenyl of 2—8 Carbon at0InS> alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
alkynyl of 2—8 Carbon at0InS> 40 atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
heterocycloalkyl of 4—6 carbon atoms and 1—2 heteroa- coalkyl of 2_6 Carbon atoms and 1_2 heteroatoms 

terns Selected from NH S selected from NH, S and O, halogen, haloalkyl of 
and Q and 1—2 carbon atoms and a number of halogen atoms up 
bornyn to the perhalo level, alkoXy of 1—6 carbon atoms, 

or R1 and R2 combine to form, together With the nitrogen 45 haloalkoxy 0f 1_6 Carbon atoms and a number of 
atom to Which they are attached, halogen atoms up to the perhalo level, and R9—R1O; 
a 5—7 membered saturated ring Which contains 1—2 R3 is Selected from the group Consisting of; 

sulfur atoms, or hydrogen, 
an 8—10 membered bicyclic saturated ring; alkyl of 1_8 Carbon atoms, 

and pharmaceutically acceptable salts thereof. 50 alkenyl of 2_8 Carbon atoms, 
The invention also includes a compound according to for- alkynyl of 2_8 Carbon atoms, 

Innla HI? cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

1 2 (In) toms selected from NH, S and O, 
NR R 55 aryl of 6—12 carbon atoms, Which may be substituted 

R3— With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
/ \ N carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 

I J of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
5 N/ carbon atoms and a number of halogen atoms up to 

60 the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 

wherein level, aryl of 6—12 carbon atoms or heteroaryl of 
R1 and R2 are independently selected from the group 4—11 carbon atoms and 1—2 heteroatoms selected 

consisting of from N, S and O, 
hydrogen, 65 heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 

selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
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carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R4—R5, 
R4 is selected from 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), 
S(=O)2, and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1-6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, and 

With the proviso that R5 is not OH, thioXy, alkoXy or 
N—R6—R7 When R4 is C(=O)O—, and With the 
further proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

R6 and R7 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

10 
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14 
R8 is selected from 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R11 is benZyl Which may be substituted With 
alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, 
alkynyl of 2—6 carbon atoms, 
halogen, and 

R12 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 
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R13 is selected from halogen atoms up to the perhalo level, and R9—R1O; 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 (W) 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy NRIR2 

and pharmaceutically acceptable salts thereof. 
The invention also includes a compound according to the 

formula IV: 

to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 

of 1—6 carbon atoms, halogen, haloalkyl of 1—6 R3— 
carbon atoms and a number of halogen atoms up to / \ N 
the perhalo level, haloalkoXy of 1—6 carbon atoms 10 I J 
and a number of halogen atoms up to the perhalo 5 N/ 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 15 Wherein 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms R1 and R2 are independently selected from the group 
selected from N, S and O, Which may be substituted consisting of 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 hydrogen, 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy alkyl 0f 1_8 carbon atoms, 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 20 a1keny1Of2_8 Carbon atoms, 
carbon atoms and a number of halogen atoms up to alkynyl of 2_8 Carbon atoms, 
the perhalo level, haloalkoXy of 1—6 carbon atoms cycloalkyl of 3_7 Carbon atoms, 

imd 1a nutilbefr gflgaloggn atotms up KL tile pertllakg heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 
4evlel’ arli) O _ Card of £1 (Elms or e eroaiy 0d toms selected from NH, S and O, 
_ Car on atoms an _ eteroatoms Se ecte 25 aryl of 6—12 carbon atoms, Which may be substituted 

from N, S and O; . 
14_ ' With alkyl of 1—6 carbon atoms, alkenyl of 2—6 

R15 ls alkyl of 1_3 Carbon atoms’ carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
R 15 cylcoalkyl of 3—7 carbgn atoms; of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
With the proviso that When R is hydrogen, carbon atoms and a number of halogen atoms up to 
R1 and R2 are independently selected from the group 30 the perhalo level, haloalkoxy 0f 1—6 CarbOIl atoms 

consisting of and a number of halogen atoms up to the perhalo 
hydrogen, With the further proviso that only one of R1 level, aryl of 6—12 carbon atoms or heteroaryl of 

and R2 may be hydrogen, 4—11 carbon atoms and 1—2 heteroatoms selected 
alkyl of 1—8 carbon atoms, 35 from N, S and O, 
alkenyl of 2—8 Carbon atoms, heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
alkynl of 2—8 Carbon atoms, selected from N, S and O, Which may be substituted 
alkOXY of 1—8 Carbon atoms, With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
cycloalkyl of 3—7 Carbon atoms, carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
phenyl Which may be substituted from one to ?ve times 40 of 1_6 Carbon atoms, halogen, haloalkyl of 1_6 

Wlth bromlne, carbon atoms and a number of halogen atoms up to 
hl ' , CH , CF , d _ CR4—Ol;15neWlIh t3heofrurthgr artbviso that if R4 is meth lthen the perhalo level, haloalkoxy of 1 6 Carbon atoms 

, P _ y _ and a number of halogen atoms up to the perhalo 

R may not be a ?vg meinglerefi rlngdtltl?t tcfFltélrls level, arygl of 6—12 carbon atoms or heteroaryl 0; 
Oxygen as one mem er 0 e nng an a 1 15 45 4—11 car on atoms an 1—2 eteroatoms se ecte 

ethyl then R5 may not be substituted or unsubstituted from N, S and O, and 
phenyl, R4—R5, 

1 2 or R1 and R2 combine to form, together With the nitrogen 
R and R combine to form, together With the nitrogen atom to Which they are attached, a 5—7 membered 

atom to Which they are attached, a 6—7 membered 50 saturated ring Which may contain 1—2 additional het 
saturated ring Which may contain 1—2 additional het- eroatoms selected from the group consisting of NH, 
eroatoms selected from the group consisting of NH, NR8, S and O, or combine to form, together With the 
NR8, S, and O, or combine to form, together With the nitrogen atom to Which they are attached, a 5—7 mem 
nitrogen atom to Which they are attached, a 6—7 mem- bered unsaturated ring Which may contain 1—2 addi 
bered unsaturated ring Which may contain 1—2 addi- 55 tional heteroatoms selected from the group consisting 
tional heteroatoms selected from the group consisting of N, S and O, 
of N, S and O, Wherein said saturated or unsaturated ring may be 
Wherein said saturated or unsaturated ring may be substituted With 1—2 substituents selected from the 

substituted With 1—2 substituents selected from the group consisting of OH, alkyl of 1—6 carbon atoms, 
group consisting of OH, alkyl of 1—6 carbon atoms, 60 alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl- coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
coalkyl of 2—6 carbon atoms and 1—2 heteroatoms selected) from NH, Si and Of) halpglep, haloalkyl of 
selected from NH, S and O, halogen, haloalkyl of 1—2 car on atoms an anum ero a ogen atoms up 
1—2 carbon atoms and a number of halogen atoms up 65 to the perhalo level, alkoXy of 1—6 carbon atoms, 

haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 
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R3 is selected from the group consisting of: 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), 
S(=O)2, and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

10 

15 

25 

35 

40 

45 

55 

65 

18 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from 
NH, S and O, and 

With the proviso that R5 is not OH, thioXy, alkoXy or 
N—R6—R7 When R4 is C(=O)O—, that R5 is not 
alkyl When R4 is alkyl, alkenyl or alkynyl, and that 
R5 is not a 6-membered heterocycloalkyl having N 
and O as heteroatoms When R4 is CH2; 

R6 and R7 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 
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heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 

Wherein said ring may be substituted With 1—2 substitu 
ents selected from the group consisting of alkyl of 

20 
2—8 carbon atoms, OH, CHZOH, or R1 and R2 
combine to form, together With the nitrogen atom to 
Which they are attached, a ?ve membered saturated 
ring Which also contains 1—2 sulfur atoms, or R1 and 
R2 combine to form, together With the nitrogen atom 

carbon atoms and a number of halogen atoms up to 5 to Which they are attached, an 8—10 membered 
the perhalo level, haloalkoXy of 1—6 carbon atoms bicyclic saturated ring; 
and a number Of halogen atOmS up to the perhalo With the further proviso that When R3 is methyl, 
level, aryl of 6—12 Carbon atoms or heteroaryl of R1 and R2 are independently selected from the group 
4—11 carbon atoms and 1—2 heteroatoms selected 10 Consisting of 
from N, S and O; hydrogen, 

R11 is selected from benZyl Which may be substituted With alkyl of 1_8 Carbon atoms, 
alkyl of 1—6 Carbon at0m5> alkenyl of 2—8 carbon atoms, 
alkenyl of 2—6 Carbon at0m5> alkynyl of 2—8 carbon atoms, 
alkynyl of 2—6 Carbon at0m5> 15 cycloalkyl of 3—7 carbon atoms, 
halogen, and bornyl; 
R14_R15; and pharmaceutically acceptable salts thereof. 

R12 is selected from 
alkyl of 1—8 Carbon at0m5> The invention also provides methods for treating or 
alkenyl of 2—8 Carbon at0m5> and 20 preventing a PDE7B-mediated disease or condition in a 
alkynyl of 2—8 Carbon atoms; mammal. The PDE7B-mediated diseases and conditions 

R13 15 Selected ffOm include the folloWing: allergic and in?ammatory disorders 
cycloalkyl Of 3—7 Carbon atOmS, such as psoriasis, atopic dermatitis, rheumatoid arthritis, 
heterocycloalkyl 0f 2—6 Carbon atOmS and 1—2 heterOa- osteoarthritis, chronic bronchitis, allergic rhinitis, system 

tOmS Selected from NH, 5 and O, 25 lupus erythematosus, in?ammatory boWel disease, 
aryl Of 6—12 Carbon atOmS, WhiCh may be Substituted pancreatitis, and multiple sclerosis, central nervous system 

With alkyl 0f 1—6 CarbOIl atOmS, alkenyl 0f 2—6 disorders such as depression, respiratory disorders such as 
Carbon atOmS, alkynyl 0f 2—6 Carbon atOmS, alkoxy bronchial asthma, immune disorders, epilepsy, diabetes, 
0f l—6 CarbOIl atoms, halogen, haloalkyl 0f 1—6 diabetes-induced vascular disease, intermittent claudication, 
Carbon atOmS and a number of halogen atOmS up t0 30 proliferative disorders such as cancer and more particularly 
the perhalo level, haloalkoxy 0f 1—6 Carbon atOmS prostate cancer, bone-related disorders such as osteoporosis 
and a number 0f halOgeH atOmS up t0 the perhalo and osteopenia, transplant rejection in graft v host disease, 
level, aryl Of 6—12 Carbon atoms or heteroaryl 0f in pannus formation in rheumatoid arthritis, and restenosis. 
4—11 Carbon atOmS and 1—2 heteroatoms Selected A method of the invention therefore provides for admin 
frOm N, S and O, and 35 istering to a mammal an effective amount of a compound of 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms the formula (V); 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 (V) 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy R3 NRIR2 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 40 
carbon atoms and a number of halogen atoms up to \ N 
the perhalo level, haloalkoXy of 1—6 carbon atoms R4 / I 
and a number of halogen atoms up to the perhalo S 2 
level, aryl of 6—12 carbon atoms or heteroaryl of N 
4—11 carbon atoms and 1—2 heteroatoms selected 45 
from N, S and O; wherein 

R1415 alkyl of 1—3 Carbon atoms; R1 and R2 are independently selected from the group 
R15 is cylcoalkyl of 3—7 carbon atoms; consisting of 
With the proviso that When R3 is hydrogen, hydrogen, 
R1 and R2 are independently selected from 50 alkyl 0f 1—8 Carbon atoms, 

hydrogen, With the further proviso that only one of R1 alkenyl 0f 2—8 Carbon atoms, 
and R2 may be hydrogen, alkynyl of 2—8 carbon atoms, 

CH2_CH2_N(CH2CH3)2, cycloalkyl of 3—7 carbon atoms, 
CH2_CH2_SCH3, heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 
bornyl, and 55 toms selected from NH, S and O, 

aryl of 6—12 carbon atoms, Which may be substituted 
: With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
: carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
: CH2 0 > of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
: 60 carbon atoms and a number of halogen atoms up to 

the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 

or R1 and R2 combine to form, together With the nitrogen level, aryl of 6—12 carbon atoms or heteroaryl of 
atom to Which they are attached, a siX membered 4—11 carbon atoms and 1—2 heteroatoms selected 
saturated ring Which may contain 1—2 sulfur atoms, 65 from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
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With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R5—R6, 
or R1 and R2 combine to form, together With the nitrogen 

atom to Which they are attached, a 5—7 membered 
saturated ring Which may contain 1—2 additional het 
eroatoms selected from the group consisting of NH, 
NR9, S and O, or combine to form, together With the 
nitrogen atom to Which they are attached, a 5—7 mem 
bered unsaturated ring Which may contain 1—2 addi 
tional heteroatoms selected from the group consisting 
of N, S and O, 
Wherein said saturated or unsaturated ring may be 

substituted With 1—2 substituents selected from the 
group consisting of OH, alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
selected from NH, S and O, halogen, haloalkyl of 
1—2 carbon atoms and a number of halogen atoms up 
to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R1O—R11; 

R3 and R4 combine to form, together With the carbon 
atoms to Which they are attached, a 5—7 membered ring 
containing 2—5 (—CH2—) groups, 0—1 

(if?) 
groups, and 0—2 heteroatoms selected from NH, NR12, S 

and O; 
R5 is selected from 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
S(=O)2, and 

R6 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 

15 

25 

35 

40 

45 

55 

65 
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With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, and 

With the proviso that R6 is not OH, thioXy, alkoXy or 
N—R7—R8 When R5 is C(=O)O—, and With the 
further proviso that R6 is not alkyl When R5 is alkyl, 
alkenyl or alkynyl; 

R7 and R8 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R7 and R8 combine to form, together With the nitrogen 
atom to Which they are attached, a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O, or combine to 
form, together With the nitrogen atom to Which they are 
attached, a 5—7 membered, saturated ring Which may 
contain 1—2 additional heteroatoms selected from NH, 
NRll, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R10 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R11 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
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carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 

and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 

24 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 

and a number of halogen atoms up to the perhalo 5 and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 10 selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 15 the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; from N, S and O, and 

R12 is benZyl Which may be substituted With 20 R5—R6; 
alkyl of 1—6 carbon atoms, and pharmaceutically acceptable salts thereof. 
alkenyl of 2—6 carbon atoms, 
alkynyl of 2—6 carbon atoms, The present invention therefore provides compounds, 
halogen, and pharmaceutical compositions containing such compounds, 
R15—R16; 25 processes for preparing such compounds and compositions, 

R1315 Selected from and methods for the treatment or prevention of PDE7B 
alkyl of 1_8 Carbon atoms, mediated diseases and conditions. These and other aspects of 
alkenyl of 2_8 Carbon atoms, and the invention Will be more apparent from the folloWing 
alkynyl of 2—8 carbon atoms; 30 description and Claims 
14 ' 

R 15 Selected from DETAILED DESCRIPTION OF THE 
cycloalkyl of 3—7 carbon atoms, INVENTION 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms Selected from NH, 5 and O, The invention provides novel compounds, namely 
aryl of 6—12 Carbon atoms, Which may be Substituted 35 4-amino-5,6-substituted thiopheno[2,3-d]pyrimidines, phar 

With alkyl of 1—6 Carbon atoms, alkenyl 0f 2—6 maceutical compositions containing such compounds, and 
Carbon at0m5> alkynyl of 2—6 Carbon atoms, alkOXy their use for the treatment or prevention of PDE7B-mediated 
of 1—6 Carbon atoms, halogen, haloalkyl of 1—6 diseases or conditions. The invention further provides meth 
Carbon atoms and a number of halogen atoms up to ods of treating or preventing PDE7B-mediated diseases or 
the perhalo level, haloalkoxy of 1—6 Carbon atoms 40 conditions in mammals, such as humans, by administration 

of a compound according to formula I-V, each of Which has 
been broadly described above in the summary. 

Preferred embodiments include the folloWing: 

5 Preferred compounds include a compound according to 
_ formula VI: 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy (VI) 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 NRIRZ 
carbon atoms and a number of halogen atoms up to 50 3 
the perhalo level, haloalkoXy of 1—6 carbon atoms R \ 
and a number of halogen atoms up to the perhalo / I N 
level, aryl of 6—12 carbon atoms or heteroaryl of 2 
4—11 carbon atoms and 1—2 heteroatoms selected 5 N 

from N, S and O; 55 
R15 is alkyl of 1—3 carbon atoms; wherein 
R1615 cylcoalkyl of 3—7 Carbon atoms; R1 and R2 are independently selected from the group 
R17 is selected from the group consisting of consisting of 

hydrogen, hydrogen, 
alkyl of 1—8 carbon atoms, 60 alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, alkynyl of 2—8 carbon atoms, 
cycloalkyl of 3—7 carbon atoms, cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 65 toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
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carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

or R1 and R2 combine to form, together With the nitrogen 
atom to Which they are attached, a 5—7 membered 
saturated ring Which may contain 1—2 additional het 
eroatoms selected from the group consisting of NH, 
NR8, S and O, or combine to form, together With the 
nitrogen atom to Which they are attached, a 5—7 mem 
bered unsaturated ring Which may contain 1—2 addi 
tional heteroatoms selected from the group consisting 
of N, S and O, 
Wherein said saturated or unsaturated ring may be 

substituted With 1—2 substituents selected from the 
group consisting of OH, alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
selected from NH, S and O, halogen, haloalkyl of 
1—2 carbon atoms and a number of halogen atoms up 
to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 

R3 is selected from the group consisting of NR11 and 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 

15 

3O 
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With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, and 

With the proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

R6 and R7 are independently selected from 
hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
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carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 

nitrogen atom to Which they are attached, a 5—7 
membered saturated ring or a 8—10 membered bicy 
clic saturated ring; 

28 
Another preferred embodiment is a compound according to 

formula VII: 

the perhalo level, haloalkoXy of 1—6 carbon atoms NRiRZ (VII) 
and a number of halogen atoms up to the perhalo 5 
level, aryl of 6—12 carbon atoms or heteroaryl of R3_ \ 
4—11 carbon atoms and 1—2 heteroatoms selected / I N 
from N, S and O, and S 2 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 10 N 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 wherein 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy R1 and R2 are independently Selected from the group 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 Conslstmg of 
carbon atoms and a number of halogen atoms up to 15 21%? r10 gulls Carbon atoms 
the perhalo level, haloalkoXy of 1—6 carbon atoms aikgnyi of 2_8 Carbon atot’ns, 
and a number of halogen atoms up to the perhalo aikynyl of 2_8 Carbon atoms, 
level, aryl of 6—12 carbon atoms or heteroaryl of cycloalkyl of 3_7 Carbon atoms, 
4—11 Carbon atoms and 1—2 heteroatoms Selected 20 heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 
from N, S and O; toms selected from NH, S and O, 

R11 iS hehzyi WhiCh may be substituted With an aryl'of 6—12 carbon atoms, Which may be substituted 
unbranched alkyl of 2—6 carbon atoms, alkenyl of Wlth alkyl of 1—6 Carbon atoms’ alkenyl of 2_6 
2_6 Carbon atoms a1kyny1Of2_6 Carbon atoms and carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
14 15 ’ ’ 25 of 1—6 carbon atoms, halogen, haloalkyl of 1—6 

R —R ; carbon atoms and a number of halogen atoms up to 

R12 iS Selected from theiperhaloblevelf, thalloalkoxy of 1—6 cartbon aIEIIIIS 
an a num er 0 a ogen atoms up to t e per a o 

ail/1 01f lfégigarbogl atottns’ d level, aryl of 6—12 carbon atoms or heteroaryl of 
a Guy 0 Car on a Oms’ an 30 4—11 carbon atoms and 1—2 heteroatoms selected 
alkynyl of 2—8 carbon atoms; from N, S and O, 

R13 is selected from heteroaryl of 4-11 carbon atoms and 1—2 heteroatoms 
cycloalkyl of 3_7 Carbon atoms, selected from N, S and O, Which may be substituted 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- Wlth alkyl of 1—6 Carbon atoms’ alkenyl of 2_6 

toms Selected from NH S and O 35 carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
’ _ ’ _ of 1—6 carbon atoms, halogen, haloalkyl of 1—6 

aryl of 6—12 carbon atoms, WhlCh may be substituted Carbon atoms and a number of halogen atoms up to 
with alkyl of 1—6 Carbon at0InS> alkenyl of 2_6 the perhalo level, haloalkoXy of 1—6 carbon atoms 
Carbon atoms, alkynyl 0f 2—6 Carbon atoms, alkoxy and a number of halogen atoms up to the perhalo 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 40 level, aryl of 6—12 carbon atoms or heteroaryl of 
Carbon atoms and a number of halogen atoms up to 4—11 carbon atoms and 1—2 heteroatoms selected 

the perhalo level, haloalkoXy of 1—6 carbon atoms 4fr0I5n N, S and O, and 
and a number of halogen atoms up to the perhalo R1_R > 2 _ _ _ 
level, aryl of 6_12 Carbon atoms or heteroaryl of or R and R combine to form, together With the nitrogen 
4—11 carbon atoms and 1—2 heteroatoms selected 45 atom to W_h1Ch they are attached’ a 5_7_H_1embered 
from N, S and O, and saturated ring WhlCh may contain 1—2 additional het 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms erogtoms Selected from-the group Conslsnng O~f NH’ 
_ _ NR , S and O, or combine to form, together With the 

Selected from N S and Q Whlch may be Subsmuted nitrogen atom to Which they are attached, a 5—7 mem 
Wnn alkyl 0f 1—6 Carbon atoms, alkenyl 0f 2—6 50 bered unsaturated ring Which may contain 1—2 addi 
carbon atoms, alkynyl Of 2—6 Carbon atoms, alkoxy tional heteroatoms selected from the group consisting 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 of N, S and O, 
Carbon atoms and a number of halogen atoms up to Wherein said saturated or unsaturated ring may be 
the perhalo level, haioalkoxy of 1_6 Carbon atoms substituted With 1—2 substituents selected from the 
and a number of halogen atoms up to the perhalo 55 group consisting of OH, alkyl of 1—6 carbon atoms, 
level, aryl of 6—12 carbon atoms or heteroaryl of alkenyl of 2_6 Carbon atoms’ alkynyl of 2_6 Carbon 
4—11 carbon atoms and 1—2 heteroatoms selected atoms’ cycloalkyl of 3_7 Carbon atoms’ heterOCYL 
from N S and O_ coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 

or R1 an‘; R2 con’lbine to form together With the selected from NH, S and O, halogen, haloalkyl of 
’ 60 1—2 carbon atoms and a number of halogen atoms up 

to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 

R3 is selected from the group consisting of: 
65 hydrogen, 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 

R14 is alkyl of 1—3 carbon atoms; 

R15 is cylcoalkyl of 3—7 carbon atoms; 

and pharmaceutically acceptable salts thereof. 
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alkynyl of 2—8 carbon atoms, 
cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from 
NH, S and O, and 

With the proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

5 
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R6 and R7 are independently selected from 

hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 
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R11 is benZyl Which may be substituted With Another preferred embodiment includes a compound 
alkyl of 1_6 Carbon atoms according to formula VIII: 

alkenyl of 2—6 carbon atoms, (VIII) 
alkynyl of 2—6 carbon atoms, 5 NRIRZ 

halogen, and R3— 
14 15 \ N R —R ; / I 

R12 is selected from 5 NJ 
alkyl of 1—8 carbon atoms, 10 

alkenyl of 2—8 carbon atoms, and wherein 

alkynyl 0f 2—8 Carbon atoms; R1 and R2 are independently selected from the group 

R13 is selected from Conslstmg of 
15 hydrogen, 

cycloalkyl of 3—7 Carbon atoms, alkyl of 1—8 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- alkenyl of 2—8 Carbon atoms, 

toms selected from NH, S and O, alkynyl of 2_8 Carbon atoms> 
_ _ alkoXy of 1—8 carbon atoms, 

aryl 'of 6—12 carbon atoms, Which may be substituted 2O cycloalkyl of 3_7 Carbon atoms, 
Wlth alkyl of 1—6 Carbon atoms, alkenyl of 2—6 heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy toms selected from NH, S and O, 
of 1_6 carbon atoms, halogen, haloalkyl of 1_6 aryl of 6—12 carbon atoms, Which may be substituted 
carbon atoms and a number of halogen atoms up to Wlth alkyl of 1_6 Carbon atoms> alkenyl of 2_6 
th carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy e perhalo level, haloalkoXy of 1—6 carbon atoms 25 

d b f h 1 h h 1 of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
an a num er 0 a Ogen atoms up to t e per a 0 carbon atoms and a number of halogen atoms up to 

level, aryl of 6—12 Carbon atoms or heteroaryl of the perhalo level, haloalkoXy of 1—6 carbon atoms 
4—11 carbon atoms and 1—2 heteroatoms selected and a number of halogen atoms up to the perhalo 
from N, S and O, and level, aryl of 6—12 carbon atoms or heteroaryl of 

30 _ _ heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 4 11 Carbon atoms and 1 2 heteroatoms Selected 
1 df NS do h.h b b. d fromN,SandO, 

se_ecte mm ’ an ’ W 16 may 6 Su Smute heteroaryl of 4—11 carbon atoms and l—2 heteroatoms 
Wlth alkyl of 1—6 Carbon at0m5> alkenyl of 2_6 selected from N, S and O, Which may be substituted 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
of 1—6 carbon atoms, halogen, haloalkyl of 1_6 35 carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
carbon atoms and a number of halogen atoms up to of 1_6 Carbon at0m5> halogen, haloalkyl of 1—6 
the perhalo level, haloalkoxy of 1_6 Carbon atoms carbon atoms and a number of halogen atoms up to 

d b f h 1 t t th h 1 the perhalo level, haloalkoXy of 1—6 carbon atoms 
an a num er 0 a Ogen a Oms up 0 e per a O and a number of halogen atoms up to the perhalo 

level, alkyl of 6—12 carbon atoms or heteroaryl of 40 level, aryl of 6_12 Carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 4_11 Carbon atoms and 1_2 heteroatoms selected 
from N, S and O; from N, S and O, and 

14 ' R4_R5> 
R 15 alkyl of 1_3 Carbon atoms’ or R1 and R2 combine to form, together With the nitrogen 
R15 is cylcoalkyl of 3—7 carbon atoms; 45 atom to Which they are attached, a 5—7 membered 

saturated ring Which may contain 1—2 additional het 
eroatoms selected from the group consisting of NH, 
NR8, S and O, or combine to form, together With the 
nitrogen atom to Which they are attached, a 5—7 mem 
bered unsaturated ring Which may contain 1—2 addi 
tional heteroatoms selected from the group consisting 
of N, S and O, 
Wherein said saturated or unsaturated ring may be 

substituted With 1—2 substituents selected from the 
group consisting of OH, alkyl of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 
coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
selected from NH, S and O, halogen, haloalkyl of 
1—2 carbon atoms and a number of halogen atoms up 

60 to the perhalo level, alkoXy of 1—6 carbon atoms, 
haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 

R3 is selected from the group consisting of: 
hydrogen, 

65 alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

With the proviso that When R3 is hydrogen, 

R1 and R2 are independently selected from the group 
consisting of 
hydrogen, With the further proviso that R1 and R2 are 50 

not both hydrogen, 

alkyl of 3—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 

alkynyl of 2—8 carbon atoms, 55 
heterocycloalkyl of 4—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S 

and O, and 
bornyl, 

or R1 and R2 combine to form, together With the nitrogen 
atom to Which they are attached, 

a 5—7 membered saturated ring Which contains 1—2 
sulfur atoms, or 

an 8—10 membered bicyclic saturated ring; 

and pharmaceutically acceptable salts thereof. 
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cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

R4 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
C(=O), and 

R5 is selected from 
hydrogen, 
OH, 
alkyl of 1—8 carbon atoms, 
alkenyl 2—8 carbon atoms, 
alkynyl 2—8 carbon atoms, 
alkoXy of 1—8 carbon atoms, 
thioXy of 1—8 carbon atoms, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms and heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from 
NH, S and O, and 

With the proviso that R5 is not alkyl When R4 is alkyl, 
alkenyl or alkynyl; 

5 

15 

25 

35 

40 

45 
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R6 and R7 are independently selected from 

hydrogen, 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms, 

or R6 and R7 combine together With the nitrogen atom to 
Which they are attached to form a 5—7 membered, 
unsaturated ring Which may contain 1—2 additional 
heteroatoms selected from N, S and O or to form a 5—7 
membered, saturated ring Which may contain 1—2 addi 
tional heteroatoms selected from NH, NRll, S and O; 

R8 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, 
alkynyl of 2—8 carbon atoms, 

cycloalkyl of 3—7 carbon atoms, 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

toms selected from NH, S and O, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 

R9 is selected from 
alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and 
alkynyl of 2—8 carbon atoms; 

R10 is selected from 
OH, 
aryl of 6—12 carbon atoms, Which may be substituted 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O, and 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 
selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 
carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 
4—11 carbon atoms and 1—2 heteroatoms selected 
from N, S and O; 
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R11 is benZyl Which may be substituted With 1—2 carbon atoms and a number of halogen atoms up 
alkyl of 1—6 carbon atoms, to the perhalo level, alkoXy of 1—6 carbon atoms, 
alkenyl of 2—6 carbon atoms, haloalkoXy of 1—6 carbon atoms and a number of 
alkynyl of 2_6 Carbon atoms, halogen atoms up to the perhalo level, and R9—R1O; 

from N, S and O; 

halogen, and 5 and pharmaceutically acceptable salts thereof. 
R14_R15; A further preferred embodiment includes a compound 

R12 is Selected from according to the formula IX: 

alkyl of 1—8 carbon atoms, 
alkenyl of 2—8 carbon atoms, and NRIRZ (IX) 
alkynyl of 2—8 carbon atoms; 10 3 

R13 is selected from R — \ 

cycloalkyl of 3—7 carbon atoms, / I N 
heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa- 2 

toms selected from NH, S and O, 5 N 
aryl of 6—12 carbon atoms, Which may be substituted 15 

With alkyl of 1—6 carbon atoms, alkenyl of 2—6 h - 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy W1 erem 2 . 
of 1_6 Carbon atoms, halogen, haloalkyl of 1_6 R and‘ are independently selected from the group 

consisting of 
carbon atoms and a number of halogen atoms up to hydrogen, 
the perhalo level, haloalkoXy of 1—6 carbon atoms 20 alkyl of 1_8 Carbon atoms, 
and a number of halogen atoms up to the perhalo alkenyl of 2_8 Carbon atoms, 
level, aryl of 6—12 carbon atoms or heteroaryl of alkynyl of 2_8 Carbon atoms, 
4—11 carbon atoms and 1—2 heteroatoms selected cycloalkyl of 3_7 Carbon atoms, 
from N, S and O, and heterocycloalkyl of 2—6 carbon atoms and 1—2 heteroa 

heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 25 toms Selected from NH, 5 and 0, 
selected from N, S and O, Which may be substituted aryl of 6—12 carbon atoms, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoxy carbon atoms, alkynyl of 2—6 carbon atoms, alkoxy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 Of 1—6 carbon atoms, halogen, haloalkyl Of 1—6 
carbon atoms and a number of halogen atoms up to 30 Carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms the perhalo level, haloalkoxy of 1—6 Carbon atoms 
and a number of halogen atoms up to the perhalo and a number of halogen atoms up to the perhalo 
level, aryl of 6_12 Carbon atoms or heteroaryl of level, aryl of 6—12 carbon atoms or heteroaryl of 
4_11 Carbon atoms and 1_2 heteroatoms Selected 4—11 carbon atoms and 1—2 heteroatoms selected 

35 from N, S and O, 
heteroaryl of 4—11 carbon atoms and 1—2 heteroatoms 

R14 is alkyl of 1—3 carbon atoms; 
R15 is cylcoalkyl of 3—7 carbon atoms; 
With the proviso that When R3 is hydrogen, 
R1 and R2 are independently selected from the group 40 

selected from N, S and O, Which may be substituted 
With alkyl of 1—6 carbon atoms, alkenyl of 2—6 
carbon atoms, alkynyl of 2—6 carbon atoms, alkoXy 
of 1—6 carbon atoms, halogen, haloalkyl of 1—6 

consisting of 
hydrogen, With the further proviso that only one of R1 

and R2 may be hydrogen, 
alkyl of 1—8 carbon atoms, 

coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
selected from NH, S and O, halogen, haloalkyl of 

carbon atoms and a number of halogen atoms up to 
the perhalo level, haloalkoXy of 1—6 carbon atoms 
and a number of halogen atoms up to the perhalo 
level, aryl of 6—12 carbon atoms or heteroaryl of 

alkenyl of 2—8 carbon atoms, 45 4—11 carbon atoms and 1—2 heteroatoms selected 
alkynl of 2—8 carbon atoms, from N, S and O, and 
alkoXy of 1—8 carbon atoms, cycloalkyl of 3—7 carbon R‘LRS, 

atoms, and or R1 and R2 combine to form, together With the nitrogen 
phenyl Which may be substituted from one to ?ve times atom to Which they are attached, a 5_7 membered 

With br0mine> Ch10rine> CH3> or CF3; 50 saturated ring Which may contain 1—2 additional het 
eroatoms selected from the group consisting of NH, 

R1 and R2 combine to form, together With the nitrogen NR8, S and O, or combine to form, together With the 
atom to Which they are attached, a 6—7 membered nitrogen atom to Which they are attached, a 5—7 mem 
saturated ring Which may contain 1—2 additional het- bered unsaturated ring Which may contain 1—2 addi 
eroatoms selected from the group consisting of NH, 55 tional heteroatoms selected from the group consisting 
NR8, S, and O, or combine to form, together With the of N, S and O, 
nitrogen atom to Which they are attached, a 6—7 mem- Wherein said saturated or unsaturated ring may be 
bered unsaturated ring Which may contain 1—2 addi- substituted With 1—2 substituents selected from the 
tional heteroatoms selected from the group consisting group consisting of OH, alkyl of 1—6 carbon atoms, 
of N, S and O, 60 alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 
Wherein said saturated or unsaturated ring may be atoms, cycloalkyl of 3—7 carbon atoms, heterocyl 

substituted With 1—2 substituents selected from the coalkyl of 2—6 carbon atoms and 1—2 heteroatoms 
group consisting of OH, alkyl of 1—6 carbon atoms, selected from NH, S and O, halogen, haloalkyl of 
alkenyl of 2—6 carbon atoms, alkynyl of 2—6 carbon 1—2 carbon atoms and a number of halogen atoms up 
atoms, cycloalkyl of 3—7 carbon atoms, heterocyl- 65 to the perhalo level, alkoXy of 1—6 carbon atoms, 

haloalkoXy of 1—6 carbon atoms and a number of 
halogen atoms up to the perhalo level, and R9—R1O; 


































































